Objective: Associations between parental/caregiver depression and adverse child outcomes are well established and have been described through one or more mechanisms: child psychopathology following exposure to a depressed caregiver, child psychopathology exacerbating a caregiver's depression, and caregiver and offspring depression sharing the same etiology. Data from low and middle-income countries is scarce. We examined correlations between common symptoms of mental disorders in caregivers and their offspring's psychopathology in a Brazilian sample. Methods: In this cross-sectional study, adult caregivers were screened for depression during routine home visits by community health workers as part of the Brazilian Family Health Strategy. Caregivers with suspected depression were assessed using the Zung Self-Rating Depression Scale and the Self-Reporting Questionnaire (SRQ-20). Children's symptoms were evaluated using the Strengths and Difficulties Questionnaire (SDQ). Results: The sample included 68 primary caregivers and 110 children aged 6 to 15 years. Higher caregiver scores on the SRQ-20 correlated significantly with psychiatric symptoms in offspring. Conclusion: These results substantiate our hypothesis that child psychopathology correlates with caregivers' psychiatric symptoms. This paper adds to the growing literature on community mental health assessment and can help guide future strategies for reducing the burden of common mental disorders in caregivers and children alike in low and middle-income countries. 0 0 0 0 0 0 0 0 -0 0 0 2 -7 3 1 6 -1 1 8 5
Introduction
Common mental disorders, defined as depressive, anxiety, and somatic disorders, are typically encountered in community and primary care settings. 1 Major depressive disorder (MDD) is the most important common mental disorder because of its burden, and is among the top 10 causes of years lived with disability worldwide. 2 To date, most studies of common mental disorders in parents/caregivers and offspring with emotional and behavioral problems have focused on parental depression. MDD is a complex familial disorder that often affects offspring via different mechanisms, including genetic contributions 3, 4 and shared social environment. [5] [6] [7] Numerous studies have shown that schoolaged children of depressed mothers have increased rates of internalizing [8] [9] [10] [11] and externalizing behavior. 10, 12, 13 Multiple studies, all from high-income countries, have examined the bidirectional effects of caregiver and childhood depression, suggesting that children's symptoms may also exacerbate caregiver depression. 7, [14] [15] [16] [17] However, data from low-and middle-income countries (LMIC) are scarce. One Chilean study documented that a large proportion of children of depressed mothers attending primary care clinics had psychopathological symptom scores in the clinical range, with a predominance of internalizing symptoms. 18 Two small studies, one each from Brazil and Malaysia, examined how offspring psychopathology was associated with maternal stress, 19 ,20 but none examined how child psychopathology may exacerbate caregivers' psychiatric disorders.
Within this context, we sought to examine how caregivers' psychopathology correlates with symptoms in their offspring. Both symptomatic and asymptomatic children were included. Considering reciprocal associations of child-caregiver psychopathology, we hypothesized that the psychopathology of caregivers and their children would be strongly correlated. To our knowledge, this is the first such study conducted in a LMIC.
Material and methods

Study design
This descriptive cross-sectional study recruited participants screened for inclusion in a randomized control trial (RCT) designed to compare the effectiveness of interpersonal counseling facilitated by community health workers versus enhanced treatment-as-usual within the Brazilian Family-Health Strategy (Estratégia de Saúde da Família), Unidade Bá sica de Saú de Iac¸apé , in Sapopemba, a district of Sã o Paulo, Brazil. The Research Ethics Committee of Universidade Federal de Sã o Paulo (UNIFESP) and the Municipal Health Council of the city of São Paulo approved the study protocol. The trial was registered in the Brazilian Clinical Trials registry with accession number RBR-5qhmb5 (http:/ /www.ensaiosclinicos.gov.br / rg / RBR-5qhmb5/). The outcome data from the RCT are under analysis and not yet published. This cross-sectional study, in turn, was design to examine the correlation between caregiver and child psychopathology in a poor district of the city of Sã o Paulo, Brazil, within a community-based health outreach program conducted as part of the Brazilian Family-Health Strategy, among a subset of individuals screened for inclusion in the RCT.
Sample
Participants were recruited by community health workers during routine home visits between May 1, 2013, and April 30, 2015. All community health workers were employees of the Municipal Health Council of São Paulo, and received no monetary compensation to screen participants. Participation in the study was voluntary, and no financial compensation was offered. Written informed consent was obtained from adults, and written informed assent from children. All caregivers of children aged 6-15 who screened positive for depression were invited to participate in this study if they met the following criteria: 1) not currently in treatment with antidepressants or psychotherapy; and 2) no active suicidal ideation, current/previous episodes of mania or hypomania, current/previous psychotic symptoms, or alcohol or psychoactive substance use disorders. The sole inclusion criterion for children was age 6-15 years. Exclusion criteria for children were: 1) ongoing psychiatric treatment or psychotherapy; or 2) a previous diagnosis of psychosis, autism spectrum disorder, or intellectual disability. For caregivers with more than one child aged 6-15, all were included in the study.
Instruments
Research psychologists collected standard demographic information and administered a battery of instruments.
Zung Self-Rating Depression Scale 21
This scale is a 20-item self-report screening questionnaire covering affective, psychological, and somatic symptoms associated with depression. Total scores range from 20 to 80; we used a cutoff point of X 45 as the inclusion criterion, according to the validated Brazilian version. 22 Although the scale can be self-administered, due to the low literacy level of the sample, the community health workers were trained to conduct the Zung screening orally. It was then re-administered by research psychologists.
Mini-International Neuropsychiatric Interview (MINI) 23
For individuals with Zung scores 4 45, a diagnosis of depression was confirmed by the research psychologist using the MINI, 23 a short semi-structured diagnostic interview compatible with DSM-IV and ICD-10 criteria. We used the Brazilian version translated and validated in Portuguese 24 to diagnose current major depressive episode (MDE), dysthymia, generalized anxiety disorder, panic disorder, agoraphobia, social phobia, and posttraumatic stress disorder.
Self-Reporting Questionnaire (SRQ-20) 25 The SRQ-20 was specifically developed by the World Health Organization to identify minor psychiatric morbidity in primary care settings and the community in developing countries. It comprises 20 dichotomous items covering common mental disorder symptoms: depression, anxiety, and somatization. We used a cutoff of X 8 for positivity, according to the validated Brazilian version. 26 Clinical Global Impression Instrument (CGI) 27 The CGI provides an overall score of the clinician's view of the patient's symptoms, behavior, and functioning, using a seven-point scale for a single question. It ranges from 1 (normal) to 7 (extremely severe symptoms).
World Health Organization Quality of Life instrument -Abbreviated version 28 (WHOQOL-BREF)
The WHOQOL-BREF comprises 26 items, which measure the following quality of life domains: physical health, psychological health, social relationships, and the environment. Scores range from 0 to 100, with higher scores representing greater well-being. We used the validated Brazilian version. 29 WorldSAFE core questionnaire 30 An instrument used to investigate intrafamilial violence and associated factors, developed by the WorldSAFE steering committee of the World Studies of Abuse in the Family Environment (copyrighted in 1998). A section of the questionnaire was administered to adult women and sought to identify marital violence in the past (history) or current (in the last year). Only female caregivers in a current relationship answered this questionnaire. Disqualifying/ humiliating, threatening, abandoning, or adulterous acts are considered forms of psychological violence, and the presence of at least one of the above was categorized as positive. Beating, punching, and kicking were considered severe forms of physical violence. Similarly, the presence of at least one of these incidents was categorized as positive. We used the translated Brazilian version developed by Bordin & Paula in 1999.
ABIPEME (Brazilian Association of Market Survey Institutes) survey 31
An instrument used to determine socioeconomic status (SES) in Brazil, it considers level of education of the head of the household and a short inventory of household assets Rev Bras Psiquiatr. 2018;40 (1) Child-caregiver psychopathology (e.g. automobile, color TV, refrigerator, vacuum cleaner). Points range from zero to 34 and are classified from A (highest score and SES) to E (lowest score and SES).
Strengths and Difficulties Questionnaire (SDQ) 32
This is a screening questionnaire for behavioral problems in children, designed to be completed by the primary caregiver. It provides a total score from 0 to 40 to detect children with psychiatric symptoms. We used the Portuguese version of the SDQ for children aged 4-17 years and including impact supplements, which functions well in Brazil, all being scored in the standard manner. 32 We considered a cutoff score of X 14 for symptomatic children, as used in previous studies in Brazil. 33 We divided children into three groups: asymptomatic (SDQ o 14 and impact supplement score = 0); symptomatic without impact (SDQ X 14 and impact supplement score = 0); and symptomatic with impact (SDQ X 14 and impact supplement score X 1).
Statistical analyses
Analyses were performed in SPSS and Mplus version 7.4. 34 Descriptive analyses included mean and standard deviations (SD) for continuous variables and frequencies for categorical or ordinal variables. P-values p 0.05 were considered statistically significant.
Comparisons between the three groups of children (asymptomatic vs. symptomatic without impact vs. symptomatic with impact), stratified by the adult caregiver's clinical characteristics, were conducted using Mplus 7.4. For caregivers with more than one child included in the study, the caregiver score for ordinal variables was repeated. Differences in continuous variables were tested by comparing groups' means through the Wald chi-square test (Model Test function in Mplus). Bonferroni p-value correction (p p 0.02) was used for pairwise comparisons. Differences in categorical or ordinal dependent variables were tested using cross-tabulation and the chi-square test.
Linear regression was performed to test the association between caregivers' mental health outcomes (e.g., Zung score, SRQ-20 score) and children's characteristics, including SDQ score (i.e., symptomatic with impact, symptomatic without impact, and asymptomatic), age, and gender. Regression analyses were conducted using maximum likelihood with robust standard error (MLR) estimation to analyze continuous dependent variables (e.g., Zung score). Weighted least squares means and variance adjusted (WLSMV) was used to analyze ordinal variables (e.g., MINI diagnosis). As some caregivers participated in the study with more than one child, the analyses were performed controlling for intra-class (i.e., within-family) correlation.
Results
Of the 261 caregivers interviewed and screened for the RCT, 70 met the criteria for inclusion. Of these, 68 (97%) caregivers with 110 children agreed to participate. Demographic and clinical characteristics of the adult caregivers are described in Table 1 . Mean age was The mean age of children was 9.8162.70 years; 53 (48.20%) were female, 60 (54.50%) were attending 1st to 4th grade, and 47 (42.80%) were attending 5th to 9th grade. The children (n=110) were divided into three groups: asymptomatic (n=42); symptomatic without impact (n=20); and symptomatic with impact (n=48). As shown in Table 2 , these groups did not differ significantly in terms of age, gender, education level, or number of siblings. According to the MINI, 92 (83.60%) children had a caregiver with a current MDE diagnosis and seven (6.40%) had a caregiver with dysthymia. In total, 97 (88.20%) children had a caregiver with a depressive disorder (current MDE or dysthymia). Forty-two (38.20%) children had caregivers with recurrent MDE and 50 (45.50%) had a caregiver with a single MDE. Forty-one of all 110 children (37.30%) had caregivers with depressive disorders and comorbidities such as dysthymia, generalized anxiety disorder, panic disorder, agoraphobia, social phobia, or posttraumatic stress disorder. About two-thirds of the children (n=69; 62.73%) had female caregivers cohabitating with a current partner (spouse or partner). Among these, 42 children (60.90%) had a caregiver who reported current marital psychological violence and four (5.80%) had a caregiver who reported current severe marital physical violence. Most children (n=100; 90.91%) had a female caregiver who acknowledged a previous history of marital violence as defined by WorldSAFE. Of these, 83 (83.00%) had a caregiver with past history of marital psychological violence, and 38 (38.00%) had a caregiver who reported a past history of severe marital physical violence.
As described in Table 3 , there was a significant difference (p = 0.01) in the distribution of caregivers with recurrent MDE according to the level of offspring psychopathology; the group of symptomatic children with impact had a higher frequency of caregivers with recurrent MDE, compared to both other groups (symptomatic children with impact, 54.20%; asymptomatic children, 26.20%; symptomatic children without impact, 25.00%). The three groups of children also had a different distribution in their caregivers' WHOQOL-BREF social relationships and environment domains (p = 0.02 and p = 0.05). Pairwise comparisons (Bonferroni correction) showed a significant difference between the asymptomatic vs. symptomatic groups, with impact on both domains (p = 0.01 and p = 0.02). No significant differences were observed between asymptomatic vs. symptomatic without impact (p = 0.06 and p = 0.47) or symptomatic with vs. without impact (p = 0.90 and p = 0.47). Female caregivers reporting current physical violence also had a different distribution (p = 0.02), with higher frequency in symptomatic children with impact compared to both other groups (symptomatic with impact, 11.50%; asymptomatic, 3.30%; symptomatic without impact, 0.00%).
We conducted a regression analysis to test for association between caregivers' clinical outcomes and children's characteristics; the results are shown in Table 4 . Caregivers with symptomatic children with impact on (1) Child-caregiver psychopathology overall distress and impairment had higher SRQ-20 scores compared to the caregivers of asymptomatic children (Beta = 0.20; p = 0.04). Caregivers of more than one child had higher scores on the Zung Self-Rating Depression Scale (beta = 0.44; p = 0.00).
Discussion
As originally hypothesized, caregiver SRQ-20 score correlated significantly with ''symptomatic with impact'' status (SDQ score X 14 and impact supplement score X 1) in children. This result is in line with previous studies conducted in high-resource countries showing that, overall, the severity of a mother's depression is associated with her children's psychopathology. 10, 11, 18, 35 According to Fritsch et al., 18 it is possible that the association between the severity of the mother's illness and children's symptoms is part of a vicious circle or bidirectionalmothers become more severely depressed because they have children with mental disorders, and children's symptoms worsen in the presence of a mother's depression.
The results of our analysis substantiate prior findings on correlations of caregiver and offspring psychopathology. Nevertheless, our results do not address causal processes. The next step is to design studies that can assess potentially population-specific causal pathways. We also found that children with a greater number of siblings had caregivers who were more severely depressed (Zung), suggesting higher distress and an exacerbation of caregivers' symptoms. Previously, a few studies have shown sibling similarity for depression and anxiety disorders, 36, 37 but future research should assess number of siblings and shared influences.
Community assessments of parental depression and its impact on offspring in LMICs are underreported, with little prior research. [18] [19] [20] Studies from high-income countries have pointed to a higher risk of psychiatric disorders in children of low-income depressed mothers, 14,35 although we did not find a correlation with household income in our sample.
We observed that caregivers with symptomatic children with impact were more likely to have recurrent MDEs. Findings from longitudinal studies support the notion that children of mothers with more chronic depression have worse outcomes. 38 We also found that caregivers with symptomatic children with impact had worse quality of life in the social relationships and environment domains of WHOQOL-BREF; additionally, they were more likely to report current physical violence from partners. We must acknowledge the limitations of the present study. First, inclusion criteria were based on depression symptoms from the Zung screening scale. As a result, seven caregivers did not meet criteria for depressive disorders by MINI; three of these had a diagnosis of generalized anxiety disorder and four had subclinical symptoms based on the MINI. The main reason for our broader inclusion criteria is that anxiety and somatization are very common in primary care, and frequently comorbid. 39 The SRQ-20 was used to evaluate depression, anxiety, and somatization, given the substantial syndromic overlap in primary care and significance of common mental disorders, 40 and showed significant correlation with child's symptoms. Second, this small sample may have been biased by recruitment criteria that initially focused on including dyads of symptomatic participants, both adults and children. Thus, we cannot generalize the high prevalence of symptoms found in our study population. Third, we could not investigate specific diagnoses and differences in externalizing and internalizing symptoms further in our sample of children, due to a substantial amount of missing data in the asymptomatic group; this, again, is attributable to our initial interest in including only symptomatic children. Finally, to assess child psychopathology, we relied on the SDQ, which is based on caregiver reports; we did not obtain any information from the children themselves, nor from a clinician.
Strengths of the study include our sample demographics, since most previous studies examined homogeneous, middle-and upper-middle income, predominantly white families. 12 Moreover, none of the adults or children included in our study were currently in treatment, as they were recruited for a future intervention study. In addition, our adult participants were not seeking treatment, but rather were actively screened by community health workers.
These results substantiate our bidirectional hypothesis that children's psychopathology impacts caregivers' psychiatric symptoms and vice-versa, and can help guide future strategies for actions and prevention efforts aimed at reducing the burden of common mental disorders in both caregivers and children. To the best of our knowledge, this is the first study to evaluate the correlation between caregiver psychiatric symptoms and child psychopathology in a LMIC. Our data add to the growing literature on community assessments conducted within LMICs.
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